INTRODUCTION
Large size is an advantage in a wide variety of ecological contexts. In particular, large females often have greater longevity and higher fecundity (see Hinton 1981, Vol I for examples among insect species), and large males usually have enhanced mating success (see . However, while there have been many studies of the relationship between size and fitness components, the heritability of size variation is known in only a few species (e.g., Drosophila, Robertson 1955) and so the evolutionary consequences of selection for large size cannot be assessed. Indeed, in many cases size is known to be strongly influenced by the environment, and so heritabilities may well be low.
In the seaweed fly Coelopa frigida, adult size is extremely variable, especially in males. Much of this variation is due to competition amongst larvae (Butlin and Day, 1984) , but there is also an inherited component of variation, in males at least, associated with the a/f3 inversion polymorphism on chromosome I (Butlin et a!., 1982) . Under laboratory conditions large males have greater mating success than small males (Butlin et al., 1982) . In more natural conditions, small males achieve more matings , but in these experiments the effects of size and genotype effects were confounded. We report here observations on other components of fitness that may be * Present address: School of Biological Sciences, University of East Anglia, Norwich, NR4 7TJ influenced by adult size--namely longevity and fecundity. MATERIALS 
AND METHODS
Newly eclosed flies were aspirated at random from four stock cultures: an inbred line, homokaryotypic for the a inversion sequence (designated era), one fixed for the /3 sequence (/3(3), the F1 progeny of a cross between these lines (cr13), and a relatively outbred /3/3 line ((3/3 outbred). (Details of the derivation of these lines are given by Butlin 1983) . Each female was given two new males in a 7 x 2 cm vial of fresh culture medium every day until it died. The eggs in each egg batch laid were counted, and retained for 48 hrs to check for hatching. To measure male fecundity, individual males were each given two virgin females in a vial of fresh medium every day until the male died. The two females were retained together in their vial for three days, and the appearance of larvae in the vial was then taken to indicate that the male had mated with at least one of the females. All flies were kept in constant darkness at 27°C. The sizes of flies were estimated from their wing lengths and are expressed in graticule divisions where 1 division= 1.45mm (Butlin et a!., 1982) .
RESULTS
In both males and females, the flies from the four lines had broadly overlapping size distributions size.
The two measures of female fecundity both were (F375 = 6' 11, P < 0.001). It is, perhaps, surprising that there were any days on which males , .
• 2 frigida shows an increase in longevity and fecundity with adult size. In females the overall increase in egg output is very marked indeed, whereas in The line differences observed in these experiments cannot be taken as evidence for size independent karyotypic effects. They may be due to other genetic differences between the inbred lines or to differences in rearing conditions.
However, the fact that the a$ and /3/3 outbred lines tended to do best may be because they suffered less from inbreeding. The second feature of interest in the Coelopa system is that a selective force acting in opposition to the advantage of large size is known. At any larval density large flies take longer to develop than small flies (Butlin and Day 1984) . Rapid development is essential for Coelopa because it lives in piles of rotting seaweed that are periodically swept out to sea by high tides and storms. The advantage of large size must, therefore, be balanced against the increased risk associated with long development time.
